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Digestion and LC-MS/MS workflow of HSA: To address the specificity of ECD towards disulfide bond dissociation, a non-reduced tryptic digest of human serum albumin (HSA) (Sigma-Aldrich, Zwijndrecht, Netherlands) was prepared to generate disulfide-linked peptide species. The digest was performed by addition of Lys-C and Trypsin in 1:25 and 1:50 enzyme to protein ratios, respectively, to HSA in NaH2PO4/Na2HPO4 buffer (pH 7.5) with a final HSA concentration of 0.25 mg/mL. The reaction was incubated overnight and quenched by addition of formic acid to a final concentration of 1% formic acid. 150ng protein digest material was injected and separated on an ultra-HPLC Proxeon EASY-nLC 1000 coupled to the Q Exactive Mass Spectrometer. Reversed-phase separation was performed using a 100 µm inner diameter × 2 cm trap column (packed in-house with ReproSil-Pur C18-AQ, 3 µm) (Dr. Maisch GmbH) coupled to a 50µm I.D. × 50 cm analytical column (packed in-house with Poroshell 120 EC-C18, 2.7 µm) (Agilent Technologies). The mobile phase buffers A and B were water and ACN, respectively, both containing 0.1% FA. A flow rate of 250 nL/min was used with a 40 min gradient (10-30% solvent B within 24 min, 30-100% solvent B within 3 min, 100% solvent B for 2 min, 100-7% solvent B within 1 min and 7% solvent B for 10 min). The 5 most abundant precursors were selected for ECD data dependent fragmentation. For full MS scans, the scan range was 300-2000 m/z at a resolution of 70,000 and the AGC target was set to 3e6. For MS/MS scans, the precursor isolation window was 2.2 m/z and the AGC target was set to 3e6 with maximum injection time of 120ms. MS/MS data were collected in the scan range of 200-2000 m/z at a resolution of 17,500 with 5 µscans, and with a 15s dynamic exclusion filter applied.
Phosphopeptide methods: An Exactive Orbitrap mass spectrometer was modified with an electromagnetostatic ECD cell and was used for recording ECD fragmentation spectra of the phosphopeptides. Like the modification of the Q Exactive mass spectrometers, the ECD cell was mounted in the space between the HCD-cell and the C-trap. For all phosphopeptides, except serine-10-phophorylated/lysine-14 acetylated Biotin labeled peptide, ECD only fragmentation was
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performed and the ions were not transported to the HCD-cell. EChcD was performed for 10-phophorylated/lysine-14 acetylated Biotin labeled peptide with 10 eV injection energy into the HCD-cell. Tyrosine kinase peptide (RRLIEDAEpYAARG-NH2) was purchased from American Peptide
Co. (Sunnyvale, CA, USA). Other phosphorylated peptides were purchased from Anaspec Inc.
(Fremont, Ca, USA). All of the peptides were used without further purification. The samples were prepared using 1:1 water/methanol with 0.1% formic acid to a final concentration of 20-50 µg/mL.
S-4
Supplemental Figure 
